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Introduction
27
Nutrient enrichment of estuaries and coastal waters by human activities causes phytoplankton 28 and algae to grow more than it would do otherwise (e.g. Peierls, 1991; Anderson, 2002) .
29
Provided adequate light is available, phosphorus and nitrogen are the nutrients that limit 30 phytoplankton growth in aquatic systems, and primary production in estuaries and coastal 31 waters is thought to be limited by nitrogen availability (Anderson, 2002) . In contrast, 32 freshwater phytoplankton tends to be limited by phosphorus availability, although the extent 33 and severity of nitrogen limitation remains open to question (Hecky, 1988; Boynton, 1982;  
42
Groundwater transport constitutes the main source of eutrophicants and therefore the main 43 target of regulative corrective measures (Anderson, 2002) . Nevertheless, atmospheric 44 deposition is also significant adding from 300 to 1000 mg Nm -2 yr -1 to coastal waters in M A N U S C R I P T
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The wind vector = + ௧ + is composed of the grid-scale wind v, the turbulent wind 
Wet deposition
115
Based on the humidity and temperature from the meteorological input data, the occurrence of 116 clouds is calculated. After that separately in-cloud and below-cloud 'scavenging' of the 117 transported substances are computed in the form of an exponential decay process for the 118 particle mass m: The below-cloud scavenging coefficient is Λ = ‫ܫܣ‬ where both A and B are empirical 125 parameters specific for each modelled gas. Sub-grid variability of the precipitation is also 126 taken into account for the wet deposition via the meteorological data for 'total cloud cover',
127
'large scale precipitation' and 'convective precipitation' (Stohl, 2005 The downward flux due to dry deposition F C of a species with concentration C at height z is 132 described by a deposition velocity
134
For gases the deposition velocity is represented as the inverse of the sum of the following and months, the 6-hour interval was assumed.
163
The best spatial resolution for publicly available weather records is on a regular grid with 
Model Validation 238 239
The concentrations calculated by FLEXPART at a number of prescribed receptor points on the 240 ground can be used to check the simulation results against available measurements. 
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270
The comparison in Figure 4 shows weekly concentration averages of nitrogen oxides (as 271 NO 2 , in micrograms per cubic metre) at some of the monitoring stations from The graphs (Figure 4 ) and the correlations (Table 1) 
317
The influence of the weather on the atmospheric deposition of nitrogen nutrients can be seen 
343
The presented results show that, of all seas in the investigated region, the coastal areas of Individual polluting industrial or transport sectors can be traced.
Atmospheric deposition of nitrogen eutrophicants increases in wet weather.
Heaviest atmospheric deposition adds to high riverine input in some coastal regions.
